A fundamental problem in earth sciences is how landscapes respond to the climatic and meteorological processes imposed upon them. Sedimentary features such as alluvial fans are commonly used to reconstruct paleoclimatic I paleo-meterological conditions. Alluvial fans in the central Flinders Ranges provide a Late Pleistocene to Holocene record of cyclic sedimentation and incision that may be interpreted to reflect climatic oscillations and episodic large magnitude flooding events. Debris flow deposits ranging in depositional age kom -71 to 55 thousand years before present (ka) are interpreted to reflect high-energy deposition of sediment derived fiom soil-mantled catchments, implying more humid climates and higher soil production rates than present. These deposits are capped by a -30 ka paleosol and incised by a series of clast-supported fluvial gravels, indicating a change to bedrock dominated landscapes and more arid climates during early stages of the Last Glacial Maximum (LGM). Although localized aeolian deposition I sediment remobilisation occurred on distal portions of the fans, fanhead trenches were deeply eroded and incised during this time (-30 to 18 ka). A series of alluvial terraces were deposited at -1000 year intervals in the middle to late Holocene, interpreted to reflect infrequent, large magnitude flood events that periodically flush bedrock dominated catchment systems. We suggest that alluvial fan sequences in the Central Flinders Ranges provide meaningful information about Late Pleistocene to Holocene catchment paleogeography, climate change and return intervals of large magnitude floods.
INTRODUCTION
Alluvial fans are ubiquitous features of mountain fionts and provide sedimentary records that may be interpreted in a variety of lithologic, tectonic, and climatic contexts. Alluvial fans in the Central Flinders Ranges provide insights into the coupling and &coupling between tectonics, climate change, large meteorological events, erosion, and sedimentation. The alluvial fans of the Wilkatana region are commonly composed of two distinct facies; (1) dark red coloured, matrix supported debris flow deposits containing resistant rock types such as quartzite, sandstone, and dolomite, and (2) clast supported alluvial conglomerates containing variable proportions of all
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School of Earth Sciences The University of Melbourne cuppe@unimelb.edu.au the rock types composing the source catchment region. This marked facies change implies significant changes in the paleogeography of the source region. Similar changes fiom debris flow to alluvial conglomeritic facies have been described from many Late Quaternary fan sequences, both in Australia (Wasson, 1979) and elsewhere (e.g., Harvey and Wells, 1994) . The commonality of this h i e s change in a variety of tectonic and lithologic environments appears to implicate a global paleogeographic I climatic phenomenon, such as a shift from soil mantled (humid climates) to rock mantled landscapes (arid climates) during the Late Pleistocene to Holocene.
The Wilkatana alluvial fans are deeply incised at their apexes and have been infilled by a sequence of alluvial conglomeratic terraces. These alternating intervals of sediment infilling and dissection have persisted throughout the Holocene despite a lack of tectonic activity in the region since -15 to 30 ka (Quigley et al., 2006) . We used optically stimulated luminescence (OSL) dating to determine depositional ages for two of the aggraded terraces. Williams (1973) previously used 14c dating of detrital charcoal and pedogenic carbonate to determine depositional ages from other terraces within the sequence. An integration of these results implies that episodic alluvial aggradation occurred fiom -5.9 to 1.8 ka and was separated by -1000 year intervals. Both the aggradation recurrence interval and the similarity in aggraded coarse-grained, poorly sorted facies suggest that deposition occurred during large magnitude flood events, as opposed to different climate regimes.
The Wilkatana alluvial fans are perhaps the most voluminous and best-developed fans in the Flinders Ranges and southcentral Australia. Structural studies indicate that the Wilkatana area has also been one of the most seismically active regions of Australia over the past -100 ka (Quigley et al., 2006) . We suggest that a casual link between fan volume and tectonic uplift must therefore exist, however this connection does not appear to be reflected in either fan facies or aggradation -dissection cycles. Instead, recent tectonism resulted in increased hillslope erosion, which loaded the Wilkatana catchments with large volumes of coarse hillslope colluvium. We therefore suggest that tectonism increased the volume of coarse material that was transported through the catchment and deposited into the Wilkatana fans.
OSL CHRONOLOGY OF FAN DEPOSITS
Samples for OSL chronology were obtained from thin intercalated gravel beds within and above the debris flow deposits, thin sandy beds within the aeolianite sequences, and Late Quaternary landscape evolution Qugley, Sandford, Cupper from two conglomeritic beds within the Holocene alluvial terraces. We obtained Late Pleistocene ages of -71 to 55 ka from the debris flow deposits (Fig. I) , -31 to 29 ka for alluvial gravels capping the debris flow deposits, -25 to 18 ka from the aeolianite sequence, and -4.2 ka for the Holocene terraces (Figure 1 ).
CONCLUSIONS
Several conclusions regarding Late Quaternary climate, meteorological events, and landscape response may be drawn from OSL chronology of the Wilkatam alluvial fans. Firstly, a distinct fan facies change at -30 ka is interpreted to reflect a change from soil-mantled to bedrock landscapes in the Late Pleistocene. The hypothesis that this reflects a global change from more humid to more arid continental climatic conditions may have some validity. Secondly, OSL and corrected 14c dates of alluvial terraces inset into M e a d trenches suggest episodic "flushing" of bedrock-dominated catchment systems at -1000 year intervals during large magnitude flood events.
These events are expected to be regional in extent. Thirdly, the large volumetric accumulations of sediment in the Wilkatana alluvial fans are attributable to Late Quaternary tectonic activity that enhanced catchment relief, increased catchment erosion, and thus provided higher sediment loads that ultimately were deposited into the alluvial fans. The Wilkatana alluvial fans provide records of climate change, tectonics, and meteorological events that may be used to better understand Late Quaternary landscape evolution in south-central Australia.
